In the five-armed Eudiocrinus indivisus the next joints beyond the radials are syzygial, with pinnules on the epizygals, which clearly shows that they imisl be considered as arm joints and not as belonging to the calyx, although they undoubtedly represent the so-called second and third radials of a ten-armed erinoid.
The other species of Eudiocrimis have these two primitively separate joints not united by syzygy but articulated, just as in Thaumatocrinus. The second one bears a pinnule both in Thaumatocrinus and in Eudiocrinus varians; but in Eudiocrinus semperi and Eudiocrinus japonicus the first pinnule is on the fourth joint after the radial. This would correspond to the second brachial of a ten-armed erinoid, hut it is really the fourth brachial in Eudiocrinus. Lastly, in Perrier's In regard to Metacrinus, Doctor Carpenter says that the first postradial joint "is actually a syzygial joint with a pinnule on the epizygal, just as in the simpler Eudiocrinus indivisus, but an axillary appears a few joints farther on and the rays begin to divide." Now, although no definite statement is made, the inference is that he considers the two first post-radial joints in Metacrinus to be, as in the case of Eudiocrinus indivisus, homologous with the first two postradial joints of a ten-armed crinoid. This is erroneous; but had he compared Metacrinus to "Eudiocrinus " v avians, semperi, japonicus, or atlanticus it would have been correct, as will appear later.
Of the remaining recent genera (as then known) he says:
In the other Pentacrinidse, however, in Bathycrinus, Holopus, and in most Comatulse, as well as in the fossil Encrinus and Apiocrinidce, the second joints above the primary radials are axillaries, and it is not till the second (or rarely the first ) joints beyond these that the pinnules appear. In all these types, the axillary and the joint immediately below it are of the same width as the primary radials in the calyx. But in Marsupites and in many Palseocrinoids (Platycrinus, Gyathocrinus, etc.) a See footnote on p. 118. 6 In the ease of straight muscular articulations on the distal faces of axillaries, the outer elements of the joint faces are somewhat cut away. pair of arms instead of to a single arm. The thought naturally arises, does the straight muscular articulation on the distal face of the radial ever divide; and do the oblique muscular articulations of the distal part of the arm ever divide? In answer to the first ques-£ ,------a In Uintacrinus the first pinnule is on the second post-axillary joint, the next on the fourth, and on the opposite side of the arm. Now. these pinnules are separated by two articulations. Wore they both muscular, they would, so far as the position of the pinnule is concerned, counteract each other, and the second pinnule would be on the same side as the first; were they both nonmuscular neither would have any effect on the pinnulation. and the second pinnule would again be on the same side as the first : but it is on the opposite side; therefore, one of the articulations must be muscular, and the other nonmuscular.
A pinnule can not be developed at a nonmuscular articulation; therefore, the articulation at the distal end of the second post-axillary joint is muscular; hence the articulation between the third and fourth post-axillary joints must be nonmuscular, either a synarthry or a syzygy. In the comatulids, the pinnule on Z2 is almost universally different from that on all succeeding brachials, but resembles those on all the interpolated repetitions of Z». In Uintacrinus the second pinnule resembles the first, and not those following (in size) : hence, the conclusion is reached that the joint which bears the second pinnule is homologous with that which bears the first, and that the first and second postaxillary joints in Uintacrinus are an interpolated Zi Z2 series, of which the second is not, as is usually the case, an axillary. Endoxocrinus.
tion, Carpenter" mentions a specimen of Phanogeniaalata ("Actinometra pulchella' 1 '') in which one of the radials is an axillary," supporting two post-radial sib ogee ( fig. 26 ) Z x and Z 2 are the first and second joints of the free undivided arm. The arm structure is therefore similar to that described for the comatulids with more than ten arms, excepting those in the genus Comastcr; in these species 
